Expertimental Section

General remarks
All the experiments were performed under protective argon inert atmosphere and using standard Schlenk techniques. The use of a glovebox has also been required. Hexane, toluene and THF were dried by heating to reflux over sodium, benzophenone ketyl and distilled under nitrogen prior to use.
The [( Dip Nacnac)Mg(TMP)] ( Dip Nacnac= ArNC(Me)CHC(Me)NAr; Ar = 2,6-i Pr 2 -C 6 H 3 and TMP = 2,2,6,6tetramethylpiperidide) base 1, 2, 3e and 6 were synthesized according to literature method. [1, 2, 3] All reagents were purchased from Sigma-Aldrich, Alfa Aesar or Fluorochem ( H} chemical shifts are expressed in parts per million (, ppm) and referenced to residual solvent peaks. Elemental analyses were performed using a Perkin Elmer 2400 elemental analyzer.
X-ray crystallography
Data for samples 3c and 8 were collected on Oxford Diffraction Gemini S or Xcalibur E instruments with graphite-monochromated Mo K (λ = 0.71073 Å) or Cu K (λ = 1.54180 Å) radiation. Data collection and processing used Rigaku and Bruker software. [4, 5] All structures were solved and refined to convergence on F 2 for all independent reflections by the full-matrix least squares method using SHELXL-2014/7 [3, 4] or by the GaussNewton algorithm using OLEX2. [6] Selected crystallographic data are shown in Table S1 and full details in .cif format are available from the CCDC (1567107-1567108). 
 Synthesis of [( Dipp Nacnac)Mg(C 6 H 2 F 3 )(THF)] (3b)
To a solution of 1 (0.28 g, 0.5 mmol) in THF (5 mL), 1,3,5-trifluorobenzene (0.05 mL, 0.5 mmol) was added. The yellow solution was stirred for 2 hours at room temperature. The solvent was removed and 5 mL of hexane were added obtaining a yellow solution that was stored at -70 o C.
After 48 hours a white solid precipitated, and was isolated and placed in a glovebox (0.14 g, 43% 
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 Synthesis of [( Dipp Nacnac)Mg(C F 5 )(THF)] (3d)
To a solution of 1 (0.28 g, 0.5 mmol) in THF (5 mL), pentafluorobenzene (0.056 mL, 0.5 mmol) was added. The yellow solution was stirred for 1 hour at room temperature. The solvent was removed and 10 mL of hexane were added obtaining a yellow suspension that was stored at - Similarly, a THF solvated magnesium β-diketiminate complex would increase the error value to 23%.
A lower error of 16% would be obtained for an equilibrium of solvation/desolvation of THF, however, the error of the predicted MW in ECC DOSY method has a maximum of 9% which would indicate that this equilibrium is not present in solution.
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General Experimental Procedure for Metallation Reactions at NMR Tube Scale
Metallation reactions were performed in a J. Young's NMR tube at NMR scale following the following procedure. In a glovebox, the NMR tube was filled with 0.2 mmol of base 1, 10 mol% of ferrocene 
General Experimental Procedure for Negishi Cross-Coupling Reactions
To an oven dried Schlenk 1 (0.56 g, 1 mmol) and the fluoroaromatic derivative (1 mmol) were dissolved in THF (5 mL) during 2 hours at room temperature. ZnCl 2 (0.14 g, 1 mmol) was then added and the solution was stirred at room temperature during one hour. The reaction was performed starting from 3a (0.627 g, 1 mmol). 10 mol% of Pd(PPh 3 ) 4 (0.1167 g) and iodobenzene (0.416 g, 2 mmol) were also employed.
64% isolated yield (0.122 g) was obtained for compound 4a. Spectra are in agreement with those previously reported. In this reaction 2 equivalents of iodobenzene (0.416 g, 2 mmol) were employed. 63% isolated yield (0.129 g) was obtained for compound 4b.
Spectra are in agreement with those previously reported. [ 
 Synthesis of 2,3,5,6-tetrafluorobiphenyl (4c)
In this reaction 1.25 equivalents of iodobenzene (0.260 g, 1.25 mmol) were employed. 65% isolated yield (0.145 g) was obtained for compound 4c.
 Synthesis of 2-(2,4-difluoro-3-phenyl-phenyl)pyridine (4e)
In this reaction 2 equivalents of iodobenzene (0.416 g, 2 mmol) were employed. 68% isolated yield (0.182 g) was obtained for compound 4e. 
C-F Activation 2-(2,4-difluorophenyl)pyridine
To a solution of 2 (0.28 g, 0.5 mmol) in toluene (5 mL), 2-(2,4-difluorophenyl)pyridine (0.1 g, 0.5 mmol) was added. The yellow solution was stirred for 24 hours at room temperature. The solvent was removed and 5 mL of hexane were added obtaining a white solid precipitate 5, which was isolated and placed in a glovebox. The solvent from the filtrate was removed and placed into the glovebox. C 6 D 6 was then added as well as ferrocene (9.5 mg, 0.05 mmol F NMR experiments are in agreement with the literature. [9, 10]  Synthesis of [ Dipp NacnacMg(F)] (5) [ In agreement with reported data. [10]  Synthesis of 2-(2-phenyl-4-fluorophenyl)pyridine (7b) [10] In To a solution of compound 1 (0.56 g, 1 mmol) in THF (10 mL), benzofuran (0.11 mL, 1 mmol) was added. The dark yellow solution was stirred for 2 hours at room temperature. The solvent was removed and a mixture of 3 mL of hexane and 4 mL of toluene were added. The suspension was warmed until a solution was obtained, then placed at -33 o C. After 48 hours a crop of colourless crystals were isolated and placed in a glovebox (0.329g, 59%). In order to improve yield of the compound, after 5 hours of reaction the solvent was removed and 10 mL of hexane were added, the suspension was placed at -33 o C. The resulting solid was isolated and placed in a glovebox (0.413g, 74%). Indicating that the reaction likely proceeds via nucleophilic substitution.
Competition experiments
Reaction between 1, 2 and ppf: 1 (56 mg, 0.1 mmol), 2 (56 mg, 0.1 mmol) ppf (20 mg, 0.1 mmol)
were added to a J. Young NMR tube and dissolved in d 8 -THF (0.5 mL). The reaction maintained at room temperature and was monitored periodically over 72 hours, via 1 H and 19 F NMR spectroscopy. A competition experiment of an equimolar mixture of 1 and 2 with 1,3,5 trifluorobenzene showed the formation of metallation product 3b and unreacted 2. When 2 is refluxed with this fluoroarene product 3b only occurs at elevated temperatures (60 °C for 138 hours).
